Supplementary Results
Table 1 X-ray crystal data collection, phasing and refinement statistics (SAD). *Highest-resolution shell is shown in parentheses.
# The structures of CC-Tet-Φ22 and CC-Hex-Φ22 were refined against unmerged data ( F(+) and F (-) Table. The angle α (coloured blue) = 360˚/n, where n is the number of helices in the assembly; in this case, n = 6, and α = 60˚. This gives 2β (coloured red), by the relationship 180˚ -α, which is the ideal helix-packing angle in a regular geometrical arrangement, i.e. an equilateral triangle for trimer and so on. 2β can be compared with various helix-contact angles (coloured green) that would be predicted/preferred on the basis of offset double heptad repeats and helix geometry in higher-order coiled coils (J. Walshaw and D. N. Woolfson J. Struct. Biol 144, 349-361 (2003) ). From this, there are three possible hydrophobic seam offset angles of 51°, 103° and 154˚. The example given is for two, offset hydrophobic (Φ) repeats, ΦxxxΦxx and xxxΦxxΦ within a conventional heptad assignment abcdefg, as observed in CC-Hex, which gives the 103° angle. In turn, this has a minimum discrepancy angle (∆) from an ideal geometry for a hexamer, see Table; i.e., in this case, 2β = 120˚, and ∆ = 120˚ -103˚ = 17˚. (Table) The above angles are given for ideal assemblies containing 2 -15 helices. In addition, experimental contact angles were calculated from the named X-ray crystal structures using TWISTER (S. V. Strelkov and P. Burkhard, J. Struct. Biol. 137, 54-64, (2002) ). The discrepancy parameters, ∆ 1 , ∆ 2 and ∆ 3 , represent the angular discrepancy between the geometrically ideal helix-contact angles and the three hydrophobic-seam angles. The lowest value of ∆ 1 , ∆ 2 or ∆ 3 for a given 2β is highlighted in red in the . Bottomright, mutant GCN4-p1 heptamer (PDB 2hy6). In each case the coiled-coil helices identified by SOCKET are coloured; and the side chains classified as knobs are shown as sticks and coloured by the colours of the rainbow, i.e., those assigned as a and d sites are red and green, respectively. The non-coiled-coil regions are coloured grey. All coiled-coil regions were identified using the default SOCKET packing cutoff of 7 Å, except M2, which required an 8.5 Å value before any KIH interactions were observed. Images created with PyMol (www.pymol.org). 
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Region of the HTHP structure corresponding to the designed peptide. The residues highlighted are buried against the angled helices surrounding the outside of the hexamer-forming helices. (E) Sequences for the wild-type helical fragment (the SOCKET-assigned register is shown in coloured text, but is extended in grey for illustration). The designed model sequence was derived by modification of the hydrophobic residues at f positions to lysine to improve solubility and to isolate the putative hexameric coiled-coil interface. The model peptide was synthesised and purified using standard protocols as described above. (F) The CD spectrum of the model peptide (500 µM, PBS buffer, 5°C), which shows no significant α-helical content, consistent with lack of assembly. . In all cases, except for at pH 3.4, the experimental mixture is more thermally stable than that predicted by the simple average of data for the individual mutants.
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Figure 5 continued. Representative sedimentation equilibrium curves for CC-Hex-D 24 (red diamonds), CC-Hex-H 24 (blue squares) and a 1:1 mixture of the two peptides (purple circles). Data recorded at pH 7.4 for the parent, CC-Hex (black crosses), are given as a reference. The CC-Hex data fitted to a single-ideal species of 20,319 Da (95% confidence limits +119 and -111 Da), the monomer mass being 3,375 Da; those for the 1:1 mixture also fitted well to a single-ideal species of 19, 630 Da (95% confidence limits +260 and -269), the averaged monomer mass being 3,313 Da. Neither the data for the CC-Hex-D 24 nor the CCHex-H 24 peptides fitted well using single-ideal species model, both gave non-ideal residuals as shown in the upper panels; various monomer to n-mer models also failed to return good fits to the experimental data. Conditions and parameters are given in the Materials and Methods. . Bottom: relative internal energies (electrostatic plus van der Waals' components) for the minimum-energy structures of the 13 combinations. Note that the energies are not free energies but represent the potential energies of the structures calculated in the gas phase with rigid geometry, hence the extremities of the graph indicate the unfavourable nature of packing too many like-charges together and the right hand side shows the extra steric repulsion of the larger histidine side chains which is relieved in reality by splaying the bundle. Key: red and blue discs represent the Asp and Hiscontaining chains, respectively; thus, from left (Asp 6 ) to right (His 6 ) this plot shows variants with increasing numbers of His-containing chains.
